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- — (57) Abstract: In an exposure apparatus, an exposure of a substrate (P) is carried out by filling at least a portion of the space between 
2 a projection optical system (PL) and the substrate (P) with a liquid (50) and projecting the image of a pattern onto the substrate (P) 
2 through the projection optical system (PL). An optical element (60) and a lens-barrel (PK), which arc in contact with the liquid (50) 
fs| when the substrate (P) is moved, are subjected to a surface treatment for adjusting the affinity with the liquid (50). Consequently, 
^ formation of air bubbles in the liquid between the projection optical system and the substrate is suppressed and the liquid is always 
W held between the projection optical system and the substrate, thereby creating a good immersion state. 
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mnmzm^&M^i< lt, ioM«ii;<ts^i:LT, miosis 
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©JKttSfcftiLtf. (5 0) &^LTat« 
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tHB&ie*?* (pl) omzmw (so) t&f&tz&a < 6 o x p k ) i*. 

»#(5 0) ^<D^fQtt^IlM^-5fetolia®OT^*iT^5^3 1 6^S (EX) 

■tz^mzHL xmmiz # o raaatesfc* t a*s 1 ©m a* & aaj-r * ^?© 

©»fWft»SP»o!)*f* ©*Wnte#»wa ti-c u 5> fetoi^x M3fe4^ 
fc©Mi;:*U**:h.3o 

**B^(Djg2(DJK*»lw«fe5L(f x A** ->©&£*£& (5 0) *^LT«fi 
(P) ±l£CTLT«fcll$te««$feMTab^T : 

ttrlB^^ - ><D&&&mz&&-t2>&&ye^?h (pl) 
uwajsae*** (pl) *(D$t4ia)^*^ (60) gi®£^t;fg 1 &m 
mm (a r 1 ) mi mm (ard na(D«2«9m (a r 2) ^£ 

* 1 mnn card ©as** (50) i^-j-sjafmt**. in 2 si®*;** ( a 

R 2 ) CD^f* (50) i;}ft§«J; 0 fcffiU&ft&B (EX) fflmtftiZo 
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*^Bg(D^3(D^«ll^x{S, ^fct'-A (EL) Tr't* - >£BSBJ3 U /t* 
->(Dm*m#. (5 0) &^LTS*5 (P) ±IIfe^LTSt5^^-ri > ^3fe^ 

frlB^^-^CD^^Stel^^l-SS^^ (PL) h ; 

8ae3te¥* (pl) t»s (p) top^a)'j>fe< tt-gu^^ (50) -cat 

fclT^gm ( K 2 ) t ; 

>fci* (5 0) <DJ¥££ck &fs^i& (PL) (P) htDFiUI;: felt sat 

ft(50) (DySttKDMfc v x fate (50) ©S^P, (50) ©tttt^ft 
tfe^MtLT. 3M*5£ (v • d • p) /m^2 0 0 0#»S*Jh.TU*«3fc£1t 
(EX) ftSo 

*^B^I3ck^l^v iK^SC^/ltSrSiotx JSJ&^ifc (PL) tat^ 

*^C0^4©^I3^^IS N S&fcT-A (EL) TrT*^ (M) (DJ^-> 
fcflRWU '/^-XD^JSft (5 0) fe^LTStR (P) ±CHE¥LT£tt*: 

ButB/^->(D#4a*5l3^r?>^7 l 6^ (PL) fc; 
JftlB^* (PL) (P) fcCDM©'i>&< -bfc— aPfcSftttTfc&T fcto 

<D»«£tt (K 2) £; ^Hxs 

(5 0) #£$5 (P) ©^S*lRlfc¥fTl3ii3SEii«:oTSK*iSB3tSI« 
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(EX) *<it#£*i3o 

*mmz&tn*. mmttm*m*<Di3mzj:*)Mmi-%ztizjLK>. n&*\z 

«*tfs ik»ilti3!)»fm (EUR) »&*J»Lfc0* j»9St(D3ft^yX 

**W©»5<DlK*lzfiex.li. S^bf-i* (EL) -£M°*->£!MU /t* 
(5 0) £^LT»5 (P) ±!3lfe^LrSI5^ll3fe-rSS^ 

mi**->G>te*w&\zmtt%M&%^ (pl) 

Sffi ( P ) ±(D*.ICJfti* (50) *i*&?Z%imgiW. ( U 2 ) £ ; 
»«£B ( K 2 ) «fflffl-r3$J3>$IB ( C O N T ) h ; fctitiU 
BftiJfflSB (CONT)ltfflS(P) ©aSflfc+maM* (50) CD#t*Stfff± 
£jh,*«fc-3l;:iR»$SB (K 2) 6fMfl)-*-3Bft£B (EX) tf«tt**i.3o 

*9&wa>m6<Di&mzvt7L\t. (pl) i;:j:*/t*->a>»«:»fi 

(P) ±IZjft!&LT:aUfi (P) ftB^-r««^3»tfe^T : 

■ftwtx sts (p) (Dmmz. ^(so t<oma^mm-r^rztb\zm 

®.&%¥Jk (PL) t&m. ( P ) £<DH\CD'J>ft < fc«fe-SPfeJ«<* (50)TiS 
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jW-xd&z, sm(so) ZftLTmm (P) MZtfLB+ZZttZ^t; 

isDtsi^itzf^ &fc±izmft*mmmmzitmteftm-cm&-c% 

IU1 lis *«9ia)B3tMflD— Sll»BfB«:^riRB8«WcBI"CfeSo 

ill 2 i± x xjisj&uEi&y x)\,<DWdmm&m-rm~cib : s>o 

in 5 (a) ~ (c) i±, mwmmtfM£tiTi\te^&&ft^&£m®.£(Dm\z 

®6 (a) ~ (c) lis mffimmt>m£titz&&yt¥&t&fat(D®izmtefi< 

El 7 lis ^Bjroffero^K^^t-i.fetocDlD'Cfc^o 

HI 8 (a) (b) lis &*S>'X;U©tt©Stffi0j45*-*-EI"efc3o 

in 9 lis *tR±i3Ki^6*ifc*A-*f7^%^riaTfe%o 

H)1 0li N ^^A^^flDlSlaixS©— ^J^gs-r^D-^-fr- KHTfeSo 
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TX^M(D/t*-><D&£^£X-r-vP S Tlz3zft£tiT^2>m5.PlZ&%,m 
P L i: N E X±#=0)tt^ftttJ5»«J«ir *»JWMC O 

itzm-stemzLTmBM-tZo UTammztsiM:, ^i^^plcd^ax 

^»j^fp] (jEm-frfa) £x$43-i«k zw^[R]^u r Y$fi^-[S]i3Sit«:^r&] (#j£ 
- StfriRj) ^YMtno ££x xmu Yttu »t/z«i**>«5*-rRj***i*ti. 

0X, 0Y, Z^fS]i:-ri>o fcifcs IltrU? raitgj liaM*f*:*XM± 
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(;M2 4 8nm) (DUVft) ^ A r F iti>? U — "tf 5fe 

(Sft*1 9 3 nm) SU t F 2 U-if3fe 08*1 5 7 nm) *©*2£3(S*$fe (V U 
V3t) fc*r#JH*&*i3o fcSSttiJBSBIIlfc^TldU A r Fit U-+f$fe£ffl 

<MttAxizMfc¥Ei*u r&fe^x Y3p®rti?2;A7c«»BriB»tf0 z^(r] 

lZ»'h@lE"5n!tTa&So ^^x-vM S Tli'J^T^E-^GDx'X^*^- 
S/"ffit!ig«MS T DldckOiElb^tiSo 7^^7f-yil)^fiM S T Dlif&lfcP 
glCON TI3J: OftiJfflJ^FtlSo 77^f->M3 T±©T*£ M© 2 &757r 

It^m^MC O N T icaj** ttS o ftJfflUgSC ONTliU - If T^StOttSMS* 
|lSc5ur77^Xr-v«lMS T D£gg»r*-£ X^-S^M 
S T * tiT l\ 5 T * £ M GD&S&to % fT a o 

X^li^HaJttx 0!l;LI£*x>U;* (S U S 4 0 3) -CM^tifciiP KTHfc 
#**iTUSo *^JSJB«8l3ifet^Tx fefJ^mPLIi. ^^ySWJx.lf 1 

ou-rtiT^«tu 0 ^fes *susjB<B©»agit^PL(Z)ai«pflij©$fefliifiP7ii 

lis 515. 7y<b*JU5>£A (£5) tetany xmtfrbl&titetitiiW-ffWW 

jib (ss») Rrfigi3ia!i^e»nT^*o s^^p ico9t^unt. %^m^e o 
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fe^LT«i*t5Z7f-^5 1 Z7f->5 1 ^tiXY7f-i;5 
2 XY7f-v5 2£3dflf-£>^-* 5 3 t^tl^o S»f-vP 

si[$v-7=E-$mvgJ&*T-vmMmw.p s Toilet oiek^^Sc 

^^-vSEttSIlP ST Dli#J!W^ilCON TI3«fc0*JW**iSo Z^f-v5 

XYXf-y5 2fcffi»rr3C:fci;:«fc!? N S^PCDX Y^-ftlzifcttS&g 
(«[|&3tWPL<3!>««Ii:ilSlWlC:iRT«:*lRia)(flL«) W^*i5o rfefefc. 
Z7f-v51 It, SffiP(D"7*-*^(4*XtJ t «i8Jft**JffllLr3t«P(D«1B 

tbteiTOo fefcv z v<h x y ^--yt^—^izma-T^^ Z L\*Wo 

Ifef-vP S T (Z7f-v5 1 ) ±lZlt. l^f-vP SThttC 

m^p Li^Lr^»rs»iw»5 4Wb*in^o ^tbits 

±©115 P CD 2 ;fc7U*-|q)<D{41t. ZfctfSteftJi U — tf^F)$tt 5 5 llefc 0 'J 

j ATttiij^tLv tKMissittMffl&Bc o n t \z&ti£*iz>o vmm.WiC ont 

i±u— tfT)$It5 5©tta!l$imiz:ao*ixT««x^-^iEib^gP s T D£|g®) 

x t?u<nn* - xD&zmsi. p±.\z$m o-ci^ufltex w&p<Dmmt^B^ 
ft&m pl cDitm 7 izityimm^GozLif mm p Ka-zwmmztiT&io. 
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f& (giML hUSL i m StfK r Fx+f>vu--tf^ (M2 4 8 nm) 9(DS 
3ttt& (DUV3fe) £Lfc*^ COB^EL&aKBprteTfeSe 

■Jt»«EXtt. 1^3^*PL(D^*i»7fcaHfiPfc<Z)M(DSIB5 6l3BB6 

f*5 0*lsliR-*-S}«i*:lHlJRSI« (iSIgtv IDUX^g) 2t4flliTU5o »tt 
ttl&^g 1 liv W^IPL tS=KP fc<Dflfl(Z>'J>fc < h'fe-gPlZ. gt£P<Dj£ 

itt^c »#®iRS«2l3l±lHWxe6©— 4»aJ^^g6d*i. !HiJX^6flDffe^S|! 
Idling ^ XJU 5 ft^$^tiTl\5 o ft#ls]i|XgB 2 lilsliR ^ 5 XtfEUR* 

S*f*5 0fcggM5 6 «fc 0 IsWKtSo ZftlCcfcO. SflB#^* P L©$fci»® 7 fc£ 
tS P h<DM<D£M 5 6 iZyfoft 5 0 *i£ „ 

x^fS] (xii-x^iRi) mafias • v (0 tW5o ^it, 1 
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fS]hW lZ&&<D&Wi1ifa£m-l3falZ%LW 5 0 *3£1-«k -5 I^K3t*tiTl^4o 

IH 2 li N P L CD$fe5igiJ 7 x ^ft: 5 0 £ X$i^fS3l3#t^-r^#t^y 

X;U4 (4A-4C) 0^I5]iCJ-r?,[5]i|j{yX;U5 ( 5 A N 5 B) h<D 

a) <Dmmtvni3faizm&^m.mft£.i£r>Tt$*). a»*^*PL(D$t*iii»7 

* x «pd ipjm&fc ck a id, + x 3 •scDgws y x;u 4 A ~ 4 C #6B«* *U 

-Xl5famz2-0<D^; As 5 B*«E«**lTt^o ^IT, i^^X 

;U 4 A ~ 4 C 3 LT^i^gf 1 *U HlilX ^ X)l 5 A > 

5 BI4IalilXB4«:^LT»tt:|HlJ|X*l«2I^«**iT^So mt^X)lA 
A — 4 C i: IeHIX y XJU 5 A N 5 B h 7 (D4"i>l::*t LTBfc 1 80° ©$£ 

LfctiMtdx X>»U8A~8Ch, X;U9 A, 9 B #IBS£ tiTU 

So «*&yX;U4 A~4Ch[s)i|Sy A N 9 B tit YMrcfrfalnSESUlEai* 

f&$§/X>U8 A~8Ct®W X)15 A. 5 BfcteYHIl^filUl&SlllEai* 
tU ttt&;X;i/8A~8CI±ttl&ei O^^lTHWf&itlllgi^^ ID 
iRyX;U9A. 9BI4IH1W1 1 &^LT>?S#l£lilX^M2lc:^^^T^i)o ^ 

XJU3 K 3 2SU f @iR/X^3 3, 3 4 £IS;I*S Z fcfcTf* So 

;u^z/l2ii|x^x;nz:cfc0s x^y x?£»^£>pga)»&Pa>^S75-fS] (yhi^ 

fRj) ^(DimtiflZte^-Ct,. jSM^P LtaKEPt(DIIB[3»#5 o^^u 



11 



WO 2004/053956 



PCT/JP2003/015735 



fcfcx £©*&fcl*x + XMk Xli-X*fa©^e>©#fafr 5 0© 

T icM^r IBM u r J: u o 

BJ4I±. iadK^*PL0$feS»aiJ7aSfi&(Da;*SlTfc*o E14l3fcUNT. 

£>„ ftflUSP 7 j£M&"*-3fctti;HtRP&j£**iRi (x$4^rS]) iniMHrrs 

ttl^Jft*5 OhSStt-#-*aJ»-l!feo.Tx 3fc^^6 0©T®6 0 AXtfttfflP 
KT®0>-«P&#t?iSa53t^P L©TiB7 As &v/;i©Ti]7 AIC»«r5« 
WPK©— SP©fl"J®7B*£fco *«BB«C6t»Ts *<*5 0l±7k"Cfe*fe«)x 

^ifef^P L©$fe^SP7l3*Jt\r. 3t^6O0fI (Tffl) 6 0 AM 
titMP K©Tffi©— ffl©IItt&^fc»1 fR®«ttA R 1 fc» CO^IH^A 
R 1 mmt:Z> o P K ©T®©3* 0 ©»#» ttW P K ©&J® MfcJS 2 * 
mmi&A R 2 httx 5tWlJI«c**B«!.a*<J6$tiTlN*o *f*6*Jtliv Hi 
®«*SAR 1 ©*Jtf* (*) 5 OlZtt-fZmmtetiK *2SI®««AR 2 ©&# 
(*) 5 0lZ*J-T5«lffi14«J;0»< 3&S«k-51ix IK S&2OTH«A R 1 % A 

t?*i a®««A r 1 ic»urtt«B«tt*f*#-*-s«i«<b«t3a («wc<b«ya) * 
*®«&3ii4ja#5 o©«ittici4;i:TfT*5*iSo ^mmmmizm^x. ^50 

(4ffi14©**^7icTfeafc46. *^*^6 0*#t?K!1 ftflffittA R 1 IZMTZ 
HfoMmmt LT\ ^JxliT;U=i-;U«:^tt©^tu^^i5i©^S-C:?i^ 
Mn^tT, £©!i?1 StBSI^AR 1 l3^LT3Bbktt*^rSo &5>tW:fc. 
m 1 SIMULA R 1 (DX^m? 6 0 ©T® 6 0 ARZf&m P K (Zltt LT\ fclxtf 
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*?6 Oh^«gP*tT?feSttflSP K4:4^-Cl^feto, M^itSl^v 

Ti7Xtti#4t5. fc£lM4. l,TW7vibmm (CF 4 ) 

ftkSf 5CF 4 77X "?*fl.3I4 JfcT 3 h 13 cfc o TTfibktt £ Z 

^S^fc £(D^%k*m^2>Z£ffT'ZZ 0 

ztz, ^mmmmmt, &t&p<Dmwiz*,. Mi*sot<D®mmz&t>it-cm 
tt&<Djz&^&7-m&<D®R-cnm%&i£irz> z t-c&m. p (DmmiznLTm, 

Lis R 1 <D^ 5 01^1-5^014^: s f 2ii^A R 
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UK A R 1 rtT^UTt£}$£*i£o 

-yp S TI3D- K£*ifc&* ««»PSI«CON T 1 SriEttU £ 

p^5 6\zM-rzmwmtemft*:mi£-f2> 0 m&m&nmi i±ots eis»urai 

tRPtD^tt^lRll^or^S 0 ^'Jxl^ ^EpXa (EI2#ra) 7? 

S3. i^;XJUA~4C, 0^4, ^^HJilxy X;U5 A, 5 B£ffllMTs 

-rts:t>%, m&ptf-xyifaiz&m-fzmAzit. m&m3&vm&sx)\s4 (4 

A ~ 4 C ) LTJfciWftISM 1^6»#50 P L P h © 

M(Ctt*S**iSi:h'fel3x @J|X^X;i,5 ( 5 A N 5B) . S.U t I°Ji|X < g6 IT 
0*^«s:|HWX^g2lc:@iJX^tL N U >X 6 0 h&tE P fcflDRB 5 
I3-X^|rJI^#:5 0A«Sttti*o $5EPX bT^-T^ffi^lRl ( + X3&|r)) Id 

a«p*»tt*-er-cjtai»ai£fe^-5«^i3i*, o, «?.§/x;u8A~8 

c. mim 1 . jsafmn; x;u9 a n 9b^l^ 

ElJ|Rm2li«fci3»f*5 0<D«^t/Ei|RA<ff*3*i*o t-fcb^x StSPtf+X 

^(qii^iii^-sp»ic:i±x oatmGsx)i'8 (8A-8C) £^lt>$ 

^Stl ^6»f*5 0b<&Bft&&PLtmRP£(DmiZt%&2H2>li£t, 
I3> |°]i|X^X;U9 (9 A, 9B) , RUWXfcl IZ-frLumftSObmitlBMl 
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^S2l3lHWR$tLx U>X6 Ofc«45PtCDfH«:»ferj:-5lw+X*fpJl^iaf*5 
O^ti^o ZCDctdlZ, #J»»CONTI*. tttt^lfcB 1 &tf»{*(s]tt£ 

ft&HMI fr6«*S>'X;U44^LT«IS£*l3att*5 0 liStS P 0- X^rSj'v 
©^ttl^oT^IH5 6l35l$a*nSJ:aiwLT:>7MxS©T. jft^Htl 

zztwe^Zo 

zcDtz, s^mp L^a<RPizM«ia^ii*tiT^3&i^«^fc:ouT' 

Tfc5o 33-eii N «*^^P LOT^>»EP*li(4»f*:5 0lzMLT®.m& 
05 (a) - v P S T tff± IT U i^%^til:fe5 o ^ 5 

5 o tmtfip titmatebm^tcisb, j£ftw%eii*£^ 0 ms (to 

Itof-vP S Tli«tOXtti*|qll^lj&rfl!liftUfc«!K4^rEITfe4o 

5 0(±^R)-r5S*5PII?lo3S€>ti5«t-5lz:UT^m-^So ^5 0tStRPt 

f±*t*I14#<£^fc*6x »<*5 Otta4gP©a®^6fSt*i^-i"l>o El 5 (c) (*£ 

*5P hifcte5 0 ^ffiMlZftHMtt (ftffl) H 1 tfjfcritefu U^«fe^*^6 0 
t»<*5 0 £:flDRBl3fciiJg|$Ii£H 2#JM2ti£>o ^ H K H2tfl 

HI 6 li > ID 4 £ ffl l \-cm.W L «fc e Id&I^^ P ©$fci£SP 7 # Vgffc P a® 



15 



WO 2004/053956 



PCT/JP2003/015735 



I41LT^5 OiiS^PhCD^n^^ato^cD-e. }i84£!eii'h£Uo 111 6 

R 1 5 OlZ^i.^fQttt^U©T. ^1 a®fI«tAR 1 £>$#5 0£li 

jWKH»2OT««A R 2 7:EI£*iTU5CD7:. $|fl5 6 0)^5 Ott&SPluSS 

di-rs^4:«fc<x 6l3^L-CB«*tiTUSo E9 6 (c) 

vP S T±<Da£teP©»«i5feflt3&<3gl3±»Lfctt»&^-rBlTfeSo S*5P<DI£ 

p mm o a* & -^ttciirr «k a iz u r «fc i\ 0 

**) PK(DT®-SB£!&1 ilfl^AR 1 tL, CODfitl IliiAR 1 IzML 

-r^to-fex «am«i3a««fca^b«i3i««i:fl[>«tijL*<ttWP KTSi-fc-sj;? 

16 



WO 2004/053956 



PCT/JP2003/015735 



fi£TtctUo ±IBm#l4iS^^P L<DT®7 AlzWL&-tZ ZUZ& 

* it. fm*8M<Dizto<Dmmi*$iMR~ctb o «t u uttftow^ e. ft sure 

Hot* fig ft #g»T: # 3 *mT fe fttffflft <D*m £fflU3;ih#T£3o 

p^®^e»(D^(D(Eiiix^p^fta*i-ri)^i3ii. s^pa®ftjs^b 
mm) UT^ctiNo 

g^mP L(D^Sro^P7 33ctU r S^Pa)a®l^-r«i:ailUTUi)^, I£f2#; 

17 



WO 2004/053956 



PCT/JP2003/015735 



& P L (D9v%m 1-13:1* 6 tiT t n 5 ^St^pCDOT £ 8fc»-f 5 ft ffl t. 

15151. 4 4 — 1. 4 7M^mt>tlTfc"9. R3fe3feE L(Dzto%£ UTA r Fx 
tf3fc 9 3nm) fcfSUfcii^ SIS P±T'\* 1 /n x "T^to 

^*t)1 3 1—1 3 4 nmMIIffiifc*fb£*iT«l*»fft*6M*6>*iSo Ml'. M 
^gaKI4S»«t«lCJ±^Tl*ln<&. . 4 4-1 . 4 7«SJ*lCtt** 

It, ^^*PLO>HPtt*J:0*in*«£fc#T#^ C<D^Tfc8?&Jgtf 

[n]±t~£>o 

M^PLOD^tft^ fcl;Ll#lXl£ (ERffiiRg. □TJR«») OUWIIl/lUS 
^y\^- KT&oT*. «fcU L* U ^Tr&oTtxfcUo — 15. $1*5 0 



18 



WO 2004/053956 



PCT/JP2003/015735 



#T£x ^>^>X=]^S (^>->^ZI^h) (D±#^X;U-^»v h(D{£T 

xldU &&&E L F 2 U- If Tfe£>i&£\ C©F 2 l — +f^l±7Kfe»ffl 

(7»|*(Ditft) ^>i@7yjb7K'J3:— (PFPE) TfeoTt «fcU 0 30) 
*£\ JftRSfc^P LflDJfcteS 0fc»tfi«8ifl^»«P*®t;:idu 0»J;LI£7<y 

#13. *«Bj|fl!)*2SUfij^jisi3'3iNria7&#fiSL3fc*«6BiWl-*o 

**»JI5»a)B3t««EXTl*x ^mPL©T®7AtIISPiii:0 
iai3*Jl^SJftf*5 OflDJSL* CrZTrli. *ftjK5t^PLhS*RPfca)f»IIW) £d. 

P L t&m P t©MIItelt«il)[ft 5 0 (D$itl<DmmZ v,^50© 

( v • d • p) /fi<t 2 0 0 0 ••• (3) 

19 



WO 2004/053956 



PCT/JP2003/015735 



±IB (3) xC£)tfc-£tfcfcUo 

±IBsSM*:£ ( 3 ) «fc 5 »ilCO N T liv 1 13 

ffilH5 6©»*O#(il^ia^fc0<Z)iaiR*i:(D-5* / J>&< fct^rtifr— :££S1 
(3) ^DtS-rSClt^-etSo 3M« (3) ^)HS-r5dhT>Sf*:5 Oli^fffl 

(3) 4ISt5;i:*^l§o »RPfcaM* 
5 0 t*M5IOTi;aft-eift^3t^P Lli*tLTSE*i*»^lil±x **£P(Z>f£lb 
Jfct^ftSOroaSEviiLTv 3M« (3) 4»S-rs«J:-5l3-r*itfJ:Ue 3 

^*PLt»«PtO)l«©ffiilt) d£|fcteg*<Dift*H^LT^to»5£U 3 



20 



WO 2004/053956 



PCT/JP2003/015735 



\zxv v hzmiffrio, ®8 (b) iz^-t£o\z, mm; x)i4(Dffin$i\zfrii 

»i fcr £ siffl l t t \ § # x mvtnn. <dws&&& l & x ^ - s>- £ mm<D 
4> Tr?$K * -e s >S;t^^^m ^ x * ^ - v±(3fiff £3 <* (D%n*m * mm l * <z> * 

filft L fc * =r - V £ mm CD 4> Tr?£Ib2 -£ 5 }$>lg&£ISCDtftai;R tf^ib^lC o 
UTlix 0iJx.l£#^¥6 - 1 2 4 8 7 * ^ - v± I Zpft&m ZOmft. 

m^mmL^(D^izm^^^^msim^mm(Dm^Rzfm^mmz^^Tit^ 

mTLltftmW- 1 0-3 0 3 1 1 4-3-&ffi^#g4$8W& 5 , 8 2 5, 04 3 ^\Z^ 
5. 

1 »tf*ft@JR81 2 1: J: 5 0 (DttteSlf itt 

i.JxodLT^Uo affiP(DB3tera*s«riix feM^PLco^ 

SP7 £&fcP £<Dffi\Z, ft&ft^&P L(DV-*>?t<( X* >Xl*T (0.5 
~1 • Ommlt) ©J|E*©»«SP^T?&SMt % fc£>LW;fcx g*EP<D±:iB 

21 



WO 2004/053956 



PCT/JP2003/015735 



izm^mmtf-egzM&iz, wik#&ot»m«ti izj:*)^p±iz 
l s 5 o L-cmzm>* p l (D9c& Ttmfap tzmw-tz o 

)S^IPL0[)M7i:SIIP £(Dmmtf&mml>ATte(DT'. S*5P(D§l$fe 
+ 13. iS^if 1 RZf%Ltt.®>&mW:2 lZ&Z>%L&(D®:&RV\B\i&Zift)-flZ 
S^P^^SjLTt. >$f*5 0©a®5ft^l3«fc'9^7fe^P L t&faP ii(D?3 

&i;:J:^TStSP±a>U5>-x h (tt^R) mzhtfe^o ccd^. StSP 
©^lz:m^lT:^5 0^l^D<=i-5 r 'r>^ (&&#7k(Di§£liJ§7.k=i - 

fcfc. StSP£^t!nJ-£>*^-K:l;i:. ±&(Dgki*3l (3) $>ltfc1-«tai3UT^ 
5 0l;ii§L^&^££it&l><£'5l3'3~?>Z.£:l£li-5 j^tr'fe&Uo 

JialtCDIfe&feJfSig-eii. S^X^-i>'P S T±T>£# (50) CD#fc*&£*f 

ofe^. *^^-i>-p s T±izm£pbm\£ti%m\z&fcp±[zfcte&m& 

o. 5-1. omrnm&iz+ft\xmmwi>\z£?Tmi**mmp±izm-efr3i3i 

So sfeciro^t.s a® p (Dmmizpft^&mm^ ></^m^xnm^ 
m&p±^(Dmi*cDm$t)*-misbz>z£ti<T'Zz 0 zn^oiz, m&p±izfcw 

£{^U£££> SBf-vP S T-^&tSPCDj&A&tfgtSX^-vP S T 
fr£<Dg*IP(D$tb£*Ta Ziil'cfcoT. tttET^-vP S T ±Ttmt*<D® : feR 

tz2tiT^2>Ml&-(:3b%fiK MtL\£. E 9 13^-T<t o \Z, W^P (DmMiZ^nW- 
®t5^t>&S^A--^^6 5^l5{i9#l^fe^T-^5 0%mfz-?nmi:&^ 
TfccfcUo 3^Tr. ^M'-tf^X 6 5l££}#g|$#6 6^LTZ7f-v 5 1 ± 
7r££f£*iTfc^ *n-^)77 6 5, 3d$£P# 6 6 . JkVZ XT- V 5 1 "CJ& 
f££ti2>&r3S 7teV£®m&®-C'ib2> 0 ^IT, Z(D^5 7 1*) 5 OS. 

22 



WO 2004/053956 



PCT/JP2003/015735 



PLfc©M©£M5 6 J IdttLT, »f*«ISSI«1»tf»f*Illi|XS*2l3J:S* 
ii»7fc*IBPi*di:Lfc«^s SBB5 6' KlfeUT.tiaftfta (3) featsr 

XfXrvJt) ©{fed* VXtMkL&tiiP t&mkLtzWBrc^XtMtDrt*- 
>*-mm%L, mKP*MK*Tv7'&W)TS'e2>X ; rvZf ■ 7>> K • 'Jtf- h 

z?m<Dm%mm<DnmjSLifm*:mim. wzi*&mw-i o - 1 6 3 0 9 q^rx/ 

W1 0-2 1 4783^- (#J»S#HF6, 341, 007. 6, 400, 
4 4 K 6, 549, 26 9^156 , 5 9 0,6 3 4) , #82 000- 5 0 5 



23 



WO 2004/053956 



PCT/JP2003/015735 



9 5 8# (*frJfo*S#l 4 F5 , 9 6 9, 4 4 1 ) £>£IM£*S4#I*6 , 2 0 8, 4 

a&gis e x amm t u r i± . sis p ic^Uft*^ t * - > 4 g&t- s 

©a&SM-^ aHtittft^y Ks m.mM=F (CCD) fesuiiu^^;uxttTX 

feoTt.«tUo 7.v 1 -vlC:U-7 7 ^-^4ffll\fe^li N *H#fF5, 6 2 3, 8 
5 35.^5, 5 2 8, 1 1 8 izm^Z tlTtS K> x **l^*l*SHSaj|ITJB3t*fe 

ffl UT**(Dfe«cD-gi3h-r?>o 

^f-vPST, MS T©l?IM4£t LTlix =;£tcIZ:?&5£I3§ LfcfiBS 
(3S7f-vPST, MS T^IIEib-rS^S^-^^ffitMrt^Uo iODit^. 
ttLs h hh<Dffe**^^-t?P ST, MS T(D&W} 

m&^-iSP S T©&ftlz:«£ SS&mP Licet) fcfc 

*©ftlS*at(*x ffiliLlix *H4tfF5 , 5 2 8, 1 1 8 (#r^¥8 - 1 6 64 7 



24 



WO 2004/053956 



PCT/JP2003/015735 



s*©«a3s*att x mxi*. *mto*ms, 874,820 (wh¥8- 3302 

U±0> J: -5 In* *W«»l5»<D«3iai« E X feu :«M#Sf»J*a>l6HI3WS 
£*-7^y^2 0 3, tKrjfiL^8tett^B0)B^mEX(^J:0 ?7^©^->t 



25 



WO 2004/053956 



PCT/JP2003/015735 



^ISs *">7W >?xm. ;W^-vX*I£#fc) 2 0 5, ^2X^^72 0 



26 



WO 2004/053956 



PCT/JP2003/015735 



izmwmmz tin u s i^it. 

3 . mtmmtamit, ms&mi*<Dmkizfo tTWotiztmrn 1 iztEmcom^: 

5. BulB^[±^^mm^T:feoT. Bulfi;Wt*gM-ri.SP^l3[is «it*© 
£ H ^«il©%S-C^ £ J^J5£-T 5 Z £ IZ «fc 9 HulBlf £ ftT L x £ IS 

*t-r £> *wni£#* < & * «t -5 izifis&y! 2 tir u 5 tmm 1 iziBSEcD^Tfe^go 

27 



WO 2004/053956 



PCT/JP2003/015735 



1 \ztm(Dm?iMw.o 

8 . 1*5 - XD&^feWkft UTS^±l3fe^ LT£«&flt*fc-r SS&S*"T 
fcot : 

9 . Butam 1 *E®«ll«CD««E}«f*:l3W^- x HuIBfg 2 MIB 
1 0 . BuiBfe^^^MiB«*5t0)M!z:^l^5H«riB^<DJ5#^cl „ MIBiS 

^^fc^BS«fccDF^i3fcM^5friB^f*©^t7)^s«: v % msmnom* 

lp> «TS3}«i*OttttfiRtt4Ati:LTx 55M*5£ (v-d-p)/yu<2000£ 
>Hfe-r z h^^SfhtS II^il 1 *fctt 8 IdlBmcDSTfe^So 

1 1 . BuIB^^miiltrlB^iicDP^OD^^^ i:t-gPl^s B*SE»f*:&3S-*- 
1 2. S#t*-A-^t*->£,BjpJ§U /t^->0D^^^^^LTSte±l3 

28 



WO 2004/053956 



PCT/JP2003/0 15735 



ftCDl^p, $a#©tettfiiS»&MfcLT\ 3M« (v • d • p) /m^200 

0 tiT ^ 5 S^^Mo 

1 6. tulB^O^tii>^f^litiiIB^^^h¥ffTfe5Ii^iI1 4(ZE«<D 

1 7. ^IB^3fe^^MIBS^hCDF B ^iHulB^T^fc^*Lrjfe'9. buI3>S 
#©ff£dli, fit)IB^7 l D^^i:lulBS^t©^ilT:fci.ig^iI1 2I^S3ttO« 

1 8. Ht 1 6(DI^^, BulBS^±l'li^A'-*-^7 > ^«tg^^ N «Tl3»f*(Dff* 



29 



WO 2004/053956 



PCT/JP2003/015735 



2 1 . ffirtBttiXgBtts l9l3»ft:&tt«&-r*«tl&3S«i:«rSB*<*:ftlaIiR^-SlHl 
HRtt*fc**-«»ra8I2 0lz:lB®flDg3fcge o 

2 2. £ e»^s MIBjfcftjWI/TiE*: LTSSftS J;?!^ 0tte$l&l;:<J:3lffifB}fttt 
ft*H2 1 l3!5«to^7te£IMo 

2 4. lKrlB»ft:|±*TfeS^ai4tt»i:rsifi*iI1 2*fcl*1 9Ulgetg<Z)S 

25. mmfo\*7vm*fow^&%zh*®&kL?z>m&m.'\ 2££i*i 9 
2 6 . ntnstta&aft^ HWB»fl5*ttis-rs«<&^«fctirgE»[ft*EiJixi-«i5i 

9 ClgBttOBft&Bo 



30 



WO 2004/053956 



PCT/JP2003/015735 



2 7. B*fct:-ixT;t*->fcjfita8U w -><D&*mw*ftL-cmsL±.\z 
tmm%m\±, mR<Dm%^\zmw(D^i^w-±.^ici^^^ izmmmm^mm 

29. fff^iIU 8 S 12. 1 9Sfeli2 7 I^IBtltCDBTt^M^ffltM:^/ W 

^ £ was-*- i> 3 & #m h £> -r A- <f 7. o 

3 0. mz%^mz±zjw-><D&*wfo±\zmi\sT:wi&*m%-fzm$e 
m$£m\z. msL&wm*. tefttamm&zvm-tzitisbizmwtBm'tzzt 

3 o \zmm.(Dm%i5teo 

3 2 . m?$m®M\&, msM.W(Dm^\zm tT'nt>tiz>mim. 3 0 izmmn 



31 



WO 2004/053956 



PCT/JP2003/015735 



32 



WO 2004/053956 



PCT/JP2003/015735 




WO 2004/053956 



PCT/JP2003/015735 




2/9 



WO 2004/053956 



PCT/JP2003/015735 



Fig. 4 




3/9 



WO 2004/053956 PCT/JP2003/0 15735 



Fig. 6 




5/9 



WO 2004/053956 



PCT/JP2003/015735 




6/9 



WO 2004/053956 



PCT/JP2003/015735 



Fig. 8 





7/9 



WO 2004/053956 



PCT/JP2003/015735 




8/9 



WO 2004/053956 



PCT/JP2003/0 15735 



Fig. 10 



201 



202 



204- 



203 



205- 



206- 



(fcB ff) 



9/9 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP03/15735 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01L21/027, G03F7/20 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED - 

Minimum documentation searched (classification system- followed by classification symbols) 
Int. CI 7 H01L21/027, G03F7/20 



Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 
Jitsuyo Shinan Kbho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


! X 
Y 


JP 6-124873 A (Canon Inc.), 
06 May, 1994 (06.05.94), 
Claims; Par. No. [0015]; Fig. 1 . 
(Family: none) 


1,29,30,35 ■ 
2-5,31-34 


Y 


WO 99/49504 Al (NIKON CORP.), 
30 September, 1999 (30.09.99), 
Claims; page 5, lines 20 to 21; Fig. 1 
& AU 2747999 A 


2-5,31-34 


A 


JP 62-65326 A (Hitachi, Ltd.), 
24 March, 1987 (24.03.87), 
Full text; all drawings 
(Family: none) 


1-35 



[~x~| Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 
"A" document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

"L" document which may throw doubts on priority ctaim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

T document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
19 March, 2004 (19.03.04) 


Date of mailing of the international search report 
06 April, 2004 (06.04.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/15735 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 63-157419 A (Toshiba Corp.), 
30 June, 1988 (30.06.88), 
Full text; all drawings 
(Family: none) 


1-35 


A 


JP 5-304072 A (NEC Corp.), 
16 November, 1993 (16.11.93), 
Full text; all drawings 
(Family: none) . 


1-35 


A 


JP 6-168866 A (Canon Inc.), 
14 June, 1994 (14.06.94), 
Full text; all drawings 
(Family: none) 


1-35 


A 


JP 7-220990 A (Hitachi, Ltd.), 
18 August, 1995 (18.08.95), 
Full text; all drawings 
(Family: none) 


1-35 


A 


JP 10-255319 A (Hitachi Maxell, Ltd.), 
25 September, 1998 (25.09.98), 
Full text; all drawings 
(Family: none) 


1-35 


A 


EP 834773 A2 (NIKON CORP.), 
08 April, 1998 (08.04.98), 
Full text; all drawings 

& JP 10-154659 A & US 5825043 A 


1-35 


A 


JP 10-303114 A (NIKON CORP.), 
.13 November, 1998 (13.11.98), 
Full text; all drawings 
(Family: none) 


1-35 


A 


JP 10-340846 A (NIKON CORP.), 
22 December, 1998 (22.12.98), 
Full text; all drawings 
(Family: none) 


1-35 


A 


JP 11-176727 A (NIKON CORP.), 
02 July, 1999 (02.07.99), 
Full text; all drawings 
(Family: none) 


1-35 


A 


JP 2000-58436 A (NIKON CORP.), 
25 February, 2000 (25.02.00), 
Full text; all drawings 
(Family: none) 


1-35 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/15735 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 
1. Q Claims Nos.: 

b ecaus e they relate to subject matter not required to be searched by this Authority, namely: 



2. Q^J Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
Claims 1-11, 30-35 relate to adjustment o.f the affinity. 

Claims 12-2 6 relate to creation of a laminar flow of the liquid between the 
projection exposure system and the substrate stage. 
Claims 27-29 relate to stoppage of the liquid supply. 



1 . r-^ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 



claims. 



2. £x] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3.. r— | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. □ No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



SE?toKS-J§- PCT/JP03/1 5 7 3 5 



a. &wc>m-rzftm-<»&m. (sim«mhk (ipo ) 

Int. CI' H01L2 1/027, G03F7/20 



H*«rff<jfc*/MR»«- (B^WS'WHrS (IPC) ) 
Int. CI* H01L2 1/02 7, G03F7/20 



B#S3£J!3$T3g4f« 1926-199 6# 

B-^m^Mmmm^m 1971-2004^ 

0 *SSSkH^«r3g^* 1994-200 4*£ 

B*HHJB3f3SS&2tfB 1 996-2004^ 













X 


JP 6-124873 A (^t; Vgfc^lt) 


1, 2 9, 3 




1994. 05. 06, ®nffi*<D$m, S3S0 0 15, Bl (7 


0,3 5 


Y 


t- ^ y — ft U) 


2-5, 3 1 






-3 4 


Y 


WO 99/49504 A 1 0***th=. = ^) 


2-5, 3 1 




1 9 9 9. 0 9. 3 0, ^fFiiJltOggffl, i5l$2 0-2 1ff, 


-3 4 




[31 &AU 2747999 A 





* 3lffl;fciSta>;*77 i =r!J- 



mm tz-mi-z h nx-nt* < » aaojRsxi*m 

j:-9rii#tt* J *v> t nz. fens t><o 
r&j m-'<7 L ^h7 7$.v—xwt 



1 9. 0 3. 2 0 0 4 



06. 4. 2004 



B*B<I$Wt (I SA/J P) 

mmm^-'i 00-8915 



2M 



8 6 0 5 



0 3-3581-1101 3 2 74 



flKPCT/ISA/2 10 (B2^-J?) (1 9 98f7fl) 



BB!ffi£##- PCT/JP0 3/1 5 7 3 S 



c 



A 
A 



JP 62-65326 A («5^ttBa«#D 

1987. 03. 2 4, ±m (77^-*U 

JP 63-157419 A (*fc5S#*fcK£) 

1988. 06. 3 0, i£ffl (7r$y-ftl) 

JP 5-304072 A ( B JWMCttsS^fcfc) 
1993. 11. 1 6, £3t. £M 



JP 6-168866 A (*Mr / ^as*5#tfc) 
1 9 94. 0 6. 1 4, (77 5 3-ftl/) 

JP 7-220990 A (flc^tt B StSWfcBf) 
1 9 9 5. 0 8. 1 8, (7r5!)-*t) 

JP 10-255319 A (B ^ -fc/HJ&C&tt) 
1998.09. 25, £X ^iIH (77^ !> — fcU) 

EP 834773 A2 (NIKON CORPORATIO 
N) 1998. 04. 08, ±X, ±0&JP 10-15465 
9 A&US 5825043 A 

JP 10-303114 A (tfc5£^*t==» y) 

1 9 98. 1 1. 1 3, ^0 (77?y-*U 



JP 10-340846 A (ttSS^ts- =X) 
1998. 12. 2 2, £X £B (77^-^D 



JP 11-176727 A (^SC^tt-^ >-) 

1999. 07. 02, £B9 (7 r 5 V —t£ U) 

JP 2000-58436 A =" » 

2000. 02. 25, ^fc, ^El (775II-4U 



1-35 
1-35 
1-3 5 

1-3 5 
1-35 
1-3 5 
1-35 

1-35 
1-35 
1-3 5 
1-35 



t&fcPCT/I SA/2 1 0 M2-<-*S*>9L*) (I 9 9 8f7fl) 



SetttiKS-H-PCT/J PO 3/1 5 7 3 5 



&f& 80km 3m (PCTl 7&(2)(a)) roSUEKJ:!?. roH^PS«€r{i2feoaftlC± ^5W*Offifflro-§BlCO^^-C^ 



W*<Dt6BBl-l 1, 3 0-3 5f«RJfttt<OWIBlcBBi-StO-e*>5o 



1. □ H*BA#jfc*fci6»Wa»^ r.©HB8KM8«tt. i-^TOWafBH8tt»* 

lPW«mo*M**r*»**»o fc. 



4. □ a*A#iMfto^^ :oiBiBS«eii KsfcoflsBossmcieife 



($^PCT/I SA/2 1 0 £?O09l (1) ) (19 9 B^7 M) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBITS) SUBMITTED ARE POOR QUALITY 

□ OTHER: . . ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



